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£ ^^1 3^115. IN 3 P972 (Gadd45r , CR6 0IG372fcILH 
t) £t*Kr *m-§- P972 -fr&*l* AfliiJMM HHiX|2 ^ flfe 

£ 4' 
Gadd45 r 
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WW] 

3)972 -fr^^HI If*lr -B-^V 3Wfl, ^972 -R-^f" >Hl5L^^^ ^« <r 5£tt 
o]-c-)]^ y > 0 l^— {Expression vector for expressing P972 gene for cancer therapy and 
adenovirus producing the same} 

£lf $ o}cfl^ti>ol&)^ <fr^ ^3 pxcx2dCMV-P972Sl ^ 

<§Al^l MCF7, HeLa ^]5^MH P972 1^3. 
51 3£ £ oV^l^l-ol&J^ AdP972S. #<3*1?} MCF7 2.^ 

£fe? ^3 o}i^H&|>i AdP972^S^-B| P972 cfl^ 

£ 5^r £ oft-H^ole^ AdP972^S.^E| ^^£|fe P972 -ftW 

£6^$W o>o)l^u>o)ej^ Ad p97 2 o.s.^El ^s]^ P972 3->3]lH 
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Aflsifls. *r fife- ^tuH^i $ #7l W #i?H 
<*> -fr^*} *]JL(gene therapy)^ *]JL7} £ -fr^ «3 

ifl ^«fe •fr^XMW W^Wfe *lS*rfe 7l*»14. °1€ *|flna£ 

*02« o>\i -jm ^ w hh M-^fe # 

c. 7} * ]5L o^. 1970\!cfl 3: -fr^A^l 7)^4 tTll 5)31 ^ 

.^^711 ^jls*) e-s^^s. 3 

*UM tfl^o] ^ «r Si4fe 4« 3 £4- 1990^d 91 D 1^<HH 

(French Anderson) HjM -fr«f- oj-g.^ ff^im flfe € 

*H7fl *]JL$ 2^5^ «*<>1 o]g » 

°l-8-t!: 44tr ^ SB-.S.3. 41*1 ?lfe s.^-i 0 l-8-^fe f-°l 
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4-§-=U =l "ti-^l 4^ sl^Q 0 ) &4. ^e#<H 

^(herpes simplex virus)^ e]p!^ 7l4*i| (thymidine kinase) tfl^Hf^ 
t)6}pm-^]( C ytosine deaminase) ^ -fr^*)- (suicide gene)!- QAS-^ 'r'M^l 

^ off.*] ^^7> ^ 4# -n-^^H 4^^m *r ^ 

^i-s igv-s-oi <a<H47H *H *l£.*Kr ^M^. '^^^ #-§~i- -fHM?l£- -fr 
^ AH S^^l (cytokine) °l-§-*H £3 ^sRr # 

igo]4. /f#*i|fe « *g^* 3*l]*Rr #^£7} 14* *tt ^ 

5L*Kr -fr^H a}*fl ^^5., £ p53^1 ^ ^*loL 

2^]^- ^lli ^S-ZL^ (programmed cell deathH ^ tr431 £3*1 ?r^4*ll-3 
(caspase-3) 415. 4« f-t> # 3*11 ^343. »*)ZL &4. P 53 # 3 

*11 #^3^ -B-g-^oi ^e) on- ol-g-t> 4 6 cR> W £1^1 7fl 

Al£5|ui $14. *l^r*l *\Z.tt <^7r*l tiHelil- ^^pplS tr ^IH A]£S] 
^2)13. ^ (National Cancer Institue) ^HS. 1# ^^l 

$14. ^It, ^ <?>^Aj* aI^^-ji 5^^, ^ 

^ ^£ ^sloi #4. 
<10> ojg ^4 4^t> JW1 qtf ^-g-Sjjl ^cfl, S7l^b 3£-8-*l2rf- 

ih °i-§-£)&4. *r*m °i tfu* ^^^m 7^ 4i£7 r m 
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7i#£ *r safe 34- ^7]^ *|s.* *fl°>^fe #3* 7Mji 

3 7>*l AflaxflS. ££*Kr «<HH4. °1 l£-fr#4f- 

3t-§- ^ W 6 Ws|- Aflsi- #?il tefe -fr^^* W f-i 3 

3 #7)1 ^1-7^ rf^. £|tff| ^Dj #A|£» 3711 #711 fefe ^^7} ^^5) 

SII^^S, 44« *r. &fe -fr^^H- -n-^ *H3i DNAi ^ 

^*>fe ja«*w ^ sa^. «>v^H^ife A >t 

^lii -b-^}!- 7i^o] 4§ -b-^^i mo]^ «H^l-iL4 -h- 

^7} ash -fr-8-*M OT. 

P972 -fr^lfe ^5/8 # ^hfr DNA -fi-*l*}3. (Takekawa 

M f-, 1998. Cell 13:521-5301; Nakayama K, T 1999. J. Biol. Chem. 
274:24766-24772). *\}2.$ ^ HMIH A| 

a^7is] 2^3. oi^^^tii, Afli^7i7> ^^7(1 ^l£fe 41, ^ 

f-Q ^^]^ol 7114H £.3. ^fe #41 ££ ^oj^cf, f^^iS P972 
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°fl ^358* 3* -^-SW^l M€ «> Stf-^, ^e<H|^ DNA 

*\}3.^7}^ Gl^£ G2<H) rt^T)] «H DNA 4t^Rt 4^01 

<12> £ ^x$£ p 972 -B-^^ ^ifloflAj ^A)2} ^ ^ U)E^1- =L 

<13> a. ^£ p972 -j^]^. ^liifloflAi + oi^ <>H)^«H3i ^ 

<i4> je^j. £ ^£i|]o|H P972 -fH^A}-!- ^a]z} ^ 5^ ^Hl^H*^ ^ 

<15> gc-SJ. £ ^ o. 43:^0^ P972 ^^Al^ ^ oft-fl^yl-ole.^ ^ 

<16> a. £tg£ P972 43^|S <r 5**r 3^*1] $ ^M*)H P972 -ft- 

^ P972 Zi^H ^f. 7 }^t>£S c^sjn # 7 ) P972 -fj-^fl- t^A]^ ^ # 

<it> £ »v^o)]a^ P972 pg 7 2 M*KGenBank Accession 
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No.:AF078078)^ l&t> , P972 2*3 3 SE^ 

71^^ S^S^- €f € P972 Itm. o> 

^ ^Tj P972 cDNA-c- P972 DNA 4« al*«M f^Ii <3iR>-§- 

(polymerase chain reaction, PGR) f- 6 !! ^«f| =t #4. 

<18> 4 P972 -fr^^fe 4|iMHH P972 -fr^W t^S|5^r tl*rf- 

4 c]^- <r ii" SS_fiL^, -§-#Sl*Kreponse elements), SM*1 

IW <r tr <flS^ ( HS.E.E]S. CMV, SR-t4 f-°] -33* . 

<19> a. ^x$6\]*\ P972 41^ SLOT *r #^*f|3.*r 4|* 1-^ o>cfli^«> 

ol^i <^!n-£#(adeno-associated) «H3i qq t 5l]H Sti }o]&)i £ 

4 wH^^S ^3 5E^ B}££-*fl7l) Sfe el^:H/#e)-L-ero]^l W7IMJM- 2£ »1 

»H3^ «)b| 4-g-l: ^ 5514. 

<20> ^^JflS «N* °l-g-*Rr ^-f , *|43 «*| #33*1 ®<LV\ P972 -fr^ 

*HI ^ <r 4« ^ &4. 

<22> oj-c-H^yfolel^ DNA uH^^S^. Tfl^ DNA 3.7)^ 36 kbp<>H H 7)1^] 4 

o]^7> f^RrHl 4r3*r°J Ela ^4 WW 3 £7} Sfl^S^ 1 

^o] -ol £#SW £14. °l £ ltr ^H^H^r -fi-#4 A^ofl o]^7l 

-B-€4f- *)]7i*Kr 3M ^*}4. 44*1, o> 

llitHW^ Tfl^ W «H^^7> «ejtife -B-^7> -fflf- afl7i43 
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<23> AfliiflelH -^o^] ^ DNA ^-^(growth arrest and DNA damage 

induced) tf^Sl P972 <^% v «r ^ *fl2tf>7l 3*H, 

oH)^ wH3^ Tfl^r DNA 0 !]*! El Jfiflf- ^Wr* ZL XH2H PQ72 ^ 

£t*Hr ^ ?MIM rflAl ^-<a^-o^.^ P972 <r ^ OT ^ 

<24> zieltr °)]3. 4 ^iMH^ AHS^fewM^ (Cytomegalovirus)^ 

£i£Bl (immediately early promoter), ^ ^ ^l^He^ 

40(Simian virus 40, SV 40)3 ^ <^>r-il\i^^(late polyadenyaltion) ^±5. 
?MlMf- i^^r o}ti]^«H3>: ig-^B] P xcx2dCMVl- 0 l-§-*>St4. 

pxcx2dCMVfe ^^^^(^vR m^*} -fr^? 52#*})3 W 

S*3 ^ fl4. 

<25> ttr5H, P972 ^r^m -fr#*> 3133 t!- 

P xcx2dCMV-p9721- ^^tr4. 
<26> PCH 3*fl <J]#P972 cDNAt-, #7) ^ P xcx2dCMV3 4^3.^ 

-f $13 HindHISr Xhol *imiL£ 4$H 3^1 P972 -fi-^f- <r • 

t€ ^4 pxcx2dCMV-P9721- ^2:tr4C£ 1 

<27> £ <*iM°)H P9721- ^ ofciliiHHeji: 

m*\x: °W±*\o}q± *(*#4. 
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<28> aft * iLHM 4-§-S <r ^71 o^aH^ 

if- gfe »H3^ #t*H, vfl^ P9721- OTa]^ ^ flfe 

6>^2cM>°l^i iWfe ^ic^olejAr AdP972l- afl^tf. °1 «JI, 

v}*]^* ^ pBHGlO^- 4-§"*>fe »>^*>Jl, AUSLSfe- 293 4^1" *HJ-*r 

<29> «'ira 6 H^'3W&- ©HI^H^-i AdP9723. ^ W:2 o]l tfl^Sf t)] 

-JH^ 52#*H ^£1 £ ^WSt^ -T-M -ff#*r£f (Korean 

Collection for Type Cultures)^! 2000\2 6^ 21^*}^- 7l^«H ^igS KCTC 0806BP 
1 ftiM. 

<3o> £ t^^l' 6 H^«Hsl^ HH! ^31- °l-8-*H ^H^H^t- tfl^^s. oj 7 j 

(transfection). 7*113 £-3- 4?)$ ^5.^3. 293 Aflil ^ jglM, 293 Aflat 

£ ZLS] 3<SJ|*(| DNAi 6>ifl2n«H^^ El -fi-^7.> -f3# Ela -fr^** 

n^SLS. #^3. AflSvflofl Ela 
<3i> o>B(|2cflHN^l *Hfc DNA^r 3.7)7} % 36 kbp $5:2. i-f ?H 2^*} 
feUH €■ °lB}-g-c>i ofoutyf^eji o>^]iiH>oleli #*ll DNA7> ofy 
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n %m $ w« 4 s jam, ^ , sum ^j^s.^ 

5L$ ^42- PBHG10 £^ P JM17 f-g- A]~g-t ^ #4. 
<32> g-TO^H^tMS., ^tll^»Mal^ TO 42.^ $7] <>Hiifl> 

oH^tiH^ 7 } s|f)^S)^ TO3* sKl*HS4. «■ 

hH&I^ «5HM]a# #el*Us «^*?ifl-«La^ -g-o)^ 

<33> S£tb, £ TO£ €■ TO 41 nHE P972 TO«I3 ^/3^r P972 TO^il- 

-8-*Ml A}-g.^ ^ &4. 

<34> ^l^AiiL, £ TO3 TO ^3 £^ wHe^ cm #*1 $11 

+m #<$*m 4 s sa^, <>h ^ °» 3* 9«7i4 a^ 

<35> £ TO£ P972 TEH^ C^-i" SA>s]-7l #7)o)H o^l^o]^^: f-^ 

£B]*M 4]3WH P972 ^l-i- # ^ £Hr # >fl£^M P972^J # 

^^o] ^a>^^ 3^ S^Ji, £ TO3 TO «Me^ 
# *0£# 41*]7l>14 *fl£«£ ej*ll*ter J:4# *W«4(£ 3 

4 4 ?m 03. £ TO£ £ 4^3. -f*-'8iHH -B-5flt> MCF7 7>^- 

3-f HeLa *fl£^, tfl^^A) RK0 Afli^l- Aj-g-^o.4, 
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<36> «■ ^^H, £ t^i 4^ *H«te €#<>1 ^li^^l Pi ^ 4 

<37> >fl£ ^ ^ n 

1.5 x 10 5 7fl2} A|i* 60 mm ufl^^H ^ 24Al^<?> Sf|#$ ^ a^i^o] a] 
i# 100 pfu/4l£2] ^£5. ajej^tj.. 4-5- ^ 24A)^4 h^a}/ edtas B fl<£ 
^a1o)]a^ nfl^vfl ^£7} 0.07%(v/v)7]- 2.5% S^W?-^ >j|£f. 

^^4. 5*-f ^ #£0^ aV-g-A]^ a])s. ^ ^ ^hemacytometer)!- o]-g--6rf 

<39> o]^, £ ^^Hli 3*fl $4*} ^E|4. 



<42> ojrAj t§ P972 -H-^}!- £t*Hr o}c-)]i,4o]ft)^ ^ «j^f- *|]2S>7l fl«H. tf 

^ pxcx2dCMVf- o]-g-*)-£4. 0.5 kbp H7]s] o)^$ P972 cDNAf- PCR* £ 

$4. ol* XltrJL£ Hindlll^ XhoIAS ^, X]^ iiS. 

pxcx2dCMV ttl Sl^H #^*H 6>c)li,ti}olali ^ pxcx2dCMV-P972f- $}2:Z}% 
4(£ 1 tS). 

<43> ^Ajd)) 2. P 972 3M| XI 2 
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<44> P9723 tfl#54H <r m pGM(4 n M d W-W 

tf$«H n °1*«H £*H*I P972 tf*!^ tfl^k 

<45> j£X\d\) 3. df^^ol^i $)2i 

<46> ^3£ofl 7^5)^ PQ72 ftflW* ^« =r ^Hl^H^i 

^3 pxcx2dCMV-P972f- oHi«H3^ SLJfl pBHG10( 
W ^'g^i, m, #304 ^l^H 1 293 Aflii 

"o^^ ^^^l^. °1 i $3^h& 60 mm 3.7)°) nfl^^l- 4**H *r 

AdP9727> 'P972 ^-M* ^tf*Hr*lf- t<>KM 3*H, ^H^H^^ 
M# MCF7 43.^ 7fttt$ HS&Q. HeLa 4^°)] #3*1*1 ^ 48 a]t> 

«flW5S4. <>1^M] 4i# 2<^ 7)12^ ^If. ol-g.^ o^e} * 

«5^*H P972 

<47> 3^ dj-fflitil-ol^^l. ioo mm *fl 0 <HH°lH 293 *fl£^M #<?H^ 
S3*1*U Aflif. 10% dbBflo]-!^^ £ ^ Bfl^KDulbecco's modified Eagle's medium) 
o)H 44)*H o>bH^H5)^ ^a^JSt}-. E)-olBjfe -S-71 293 

<48> tfl^iLS 3*H, ^ *««1e1 P xcx2dCMV-p53Sl- pxcx2dCMV-GFP# 3E. 

Wfe oHicwHsli k Adp53$h AdGFPb ^^H^^M <d%^r W 3 $ 
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<49> ^JaH 4. ^ 

<50> 3<H]Ai 2)12:43 <>H^ y H ^W-^S. II^M ^iJE^MW P972 

3 J^*r7] «^W5ft4. 100 pfu/4£^ ^£2} 6>^|ii 

flH3^ AdP9721- *]hR> ABi* SDS a] a £f-g-°J} [62.5 mM Tris-HCl (pH 6.8), 2% 
£3-5- £3]^ -ijflois, 5 % b-^^si^-g-, 10% #eW#. 0.01% iLas.*)]^ 
-H 43)*r&4. • 50 //g Afl^ifl 14% SDS-#e)o>at d M 6 lH ^lS^ ^ 

*n *ej*u 6]# pvdp ^sHsjoa^owH # 7 ] 0JL% e 

€20 ^ 5% ^tf&#-g- 0 -^a i-a^l-OT. ;|ah 2 ofl^ 4 

f-P972 *^]a %*)is}JL J^efl^ ^ ^-s?] ^(^o^e] 

*\x}a\)m. A>-g.^H £*l*r£4. HE— fe- ecl ?m (^W)f 4-&*H 

€ WW (enhanced chemi luminescence)^] S]§H ^-^VOTC^. 2). 
<5i> ^AH 5. q$ 42.^$ Hfl<# 

<52> £ ^rgoJAl 4-§-# 4^ MCF7 7|^W3- ^£^^1 HeLa *\}S. 

^ ATCOHH ^*>5!^I ( 10% ±.*H13& afl*] (Dulbecco's modified 

Eagle's medium)<HH M)Z^<ii RK0 4].3L^r (A. Fornace, 

National Cancer Institute, USA)a-*f3 £<t^&A^, 10% £3Ht$* Bfl*| 
(RPMI1640WH HflWS^-. 

<53> a]aH 6. o}t|k^]Eli AdP972^ W M 

<54> AjAH 36\)*\ 4^ *W±*}0]q&. -fr^*}" A>-g-t 
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AdP972# *12J*H P972 #3 ^^°fl "1*1^ £4* ^WSS 

4. 

<55> MCF7 43.^4 AdP9724 AdGFPl- AA 100 pfu/>H]i^ ^r-ES. *|3 

«H 36*13: * 3#*Hi«134 Aflif- «*VS4. P972^1 

tf*H ^^-0] ^t^Sa4(H 3). 

<56> ' rko 45.^, MCF7 HeLa 43.^4 AdP9721 100 pfu/^SL 

SI fc£SL A 3€r ^ #^J1S. ^r^^4. « 434 

Ad P 534 AdGFPl- AA 100 pfu/4£^ ^E£. ^iJ|*H ^^-S ^ 

<57> zl 14, #7l Afl7>*l $42. P972^1 43.$ W 6 ] €3*1 9 

^■a- «£)&<^, P972 ^-^7} P 53i «H z$ 7 y 3^144^ #o) %*\s\% 
4(5- 4, 5, 6). 

<58> c^jis. 6\W± AdGFP o>tlltHHe1^ ^X^^-l- *H*1-7)1 3*11*1-5^1, 
<>l-& GFP #^<>)1 3tb ?H^7liL4 aHl^He]^ t$3*r 4 0 l5li 

it ^ am 

t ^ $44. 
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ww i) 

P972 ^ 7 }^t}sm ^^slJi #7] P972 -B-^^M- U^Z] ^ 

WW 2] 

3] 

I^^J- 4] 

lltl floH, #71 t^E^l- ^l^wHe^^l OT«)b|. 
[^H* 5] 

P972 -R-^7>4 zl^H a^^^jL «g^s)jL #71 P972 -fj-#*H- =r 
[^T 1 * 6] 

P972 -fr^sl- zl^HJ a).^. 7 ].^^. £ s. of^sjjz. # 7 ] p 97 2 -fr^f- 1^z3 ^ 
WW 7] 

$a°^i, #71 ^ «)Bl7> # AliL-g-t! ^Afli. 
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[3?* 8] 
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PBR322 ori 
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[£ 2] 



MCF7 



HeLa 



kDa 
30— 

16 — 

6— 



£ | I | £ I § '5 




. s V • 

i:f if"- . 

_ - * \ 2 «!( . . : 



+P972 




AdGFP 



AdGFP 



AdF972 
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4] 

RKO 

100-1 




12 3 4 



[£ 5] 

MCF7 

120 i 




12 3 4 
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[£ 6] 



HeLa 




H No virus 
-O- P972 

r- p53 

-S7~ GFP 



1 2 3 

3aJjfcAIZt(8Q 
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